Alpha-1 and alpha-2 adrenoceptor agonists induce vasoconstriction of the normotensive rat caudal artery in vitro by stimulation of a heterogeneous population of alpha-1 adrenoceptors.
Although alpha-2 adrenoceptor agonists rapidly induce arterial vasoconstriction in vivo, such responses have proven difficult to obtain in vitro. We have investigated the vasoconstrictor effects of various alpha-1 and alpha-2 adrenoceptor agonists in the perfused superfused caudal artery of the normotensive rat. Intrinsic activities were; methoxamine; 1, phenylephrine; 0.94, noradrenaline; 0.93, guanfacine; 0.88, clonidine; 0.47, UK 14,304 [5-bromo-6-(2-imidazoline-2-ylamino)-quinoxaline tartrate]: 0.10, azepexole; 0. Antagonism by the selective alpha-1 agent, prazosin of the vasoconstrictor responses provoked by methoxamine, guanfacine or clonidine, showed a high affinity with--log KB values in the range of 8.5 to 9.4. There were no significant differences between the KB values obtained with the three agonists. Antagonism by the selective alpha-2 antagonist, yohimbine showed a low affinity with KB values between 6.7 to 7.6 for the three agonists. The calcium entry blocker, nicardipine, antagonized responses to clonidine at nanomolar concentrations and those to phenylephrine at micromolar concentrations. We conclude that vasoconstrictor responses in this isolated tail artery preparation are primarily mediated via an alpha adrenoceptor which can be classified, on the basis of the results with specific antagonists, as being of the alpha-1 type. The results obtained with nicardipine suggest that the population of alpha adrenoceptors is not, however, homogeneous.